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Question 1 [20 marks] 


(a) Define the principal branch of the function f(z) = Log z on the domain 
Q={zEC| Rez > 0}. 


Show that f(z) is analytic on 2 and find its derivative. 


(Note that “analytic” and “holomorphic” have the same meaning.) 


(b) Explain the meaning of i’ and find all possible values of this expression. 


Question 2 [20 marks] 


on a disc centred in zp =i. 


1 
Find the Taylor series for f(z) = 
Zz 


Determine the radius of convergence of the Taylor series. 


Question 3 [20 marks] 
Find and classify the singularities of 
B= 2 
@) f= 5", 
(b).f ey tat 
(c) f(z) =e:. 
Question 4 [20 marks] 


Decide which of the following statements are true or false. Prove the true statements 


and give a counterexample to the false statements. 


(a) If f(z) is analytic on the disc D = {z | ||z|| < 1} then g(z) = f(Z) is also analytic on 
D. 


(b) If f(z) is an entire function then lim,_,.. f(z) = co. 


(c) Let f be an analytic function on some domain D with Re f = 0 throughout D. Then 


f is constant. 


(d) If f(z) is analytic on a domain 2 then |f(z)| attains its supremum at some point 


zo € 2. 
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(e) If f(z) is a complex valued function defined on some domain 2 such that u = Re f 


and v = Im f are harmonic then f is analytic on Q. 
Question 5 [20 marks] 


(a) Compute the integral fe z"dz for any integer n, where C’ is a simple closed contour 


surrounding the origin z = 0. 


(b) Using residues evaluate 
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